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Hormonal effects. Syndromes of hormone
excess may result from the production of large
quantities of hormone by benign (and less
commonly malignant) tumours of the endo-
crine organs. These effects may be regarded as
appropriate as they reflect 'appropriate' func-
tional differentiation of the tumour cells. Much
more surprising is the increasing list of hor-
mones shown to be produced by some tumours
arising from tissues with no known relevant
hormone secretion. The most commonly en-
countered examples are production of hormones
with ACTH or ADH activity by carcinomas of
the bronchi. Syndromes due to such In-
appropriate9 secretion of hormones by tumours
of apparently non-endocrine origin occur in
relatively few patients with cancer, but a much
higher proportion of tumours -can be shown to
have the enzyme systems necessary for the pro-
duction of such hormones. The tumours most
commonly associated with the inappropriate

secretion of hormones are listed in Table 11.2.

The basis of the 'inappropriate' secretion of
hormones by non-endocrine tumours remains
unclear. Normal somatic cells contain the
whole genome of the individual, and during
differentiation the genes not required by each
particular cell type are suppressed. Apparently
the nuclear changes in tumour cells sometimes
include re-expression of suppressed genes, but
the association between particular types of
tumour and hormone production cannot
readily be explained by random de-repression.
A recent and attractive theory holds that there
are widely distributed cells with an endocrine
function ('apud' cells) and that tumours arising
from such cells ('apudomas') amplify and make
detectable their actual or potential hormonal
activities (p. 1034).

By invading and destroying endocrine
glands, tumours can also cause hormonal de-
ficiencies.

Table 11.2 Examples of'inappropriate' hormone secretion by tumours

Hormone secreted by tumour

Type of tumour

ACTH
Parathormone

Antidiuretic hormone (ADH)
Insulin

Thyroid stimulating hormone
Erythrogenin (erythrocytosis)

Gonadotrophin (precocious
puberty in males)

Oat cell carcinoma of bronchus; epithelial thymomas; carcinoid
tumours; islet cell tumour of pancreas.

Squamous carcinoma of bronchus; carcinomas of oesophagus, colon,
liver, pancreas, kidney.

Oat cell carcinoma of bronchus; haemangioblastoma of cerebellum.

Retroperitoneal fibrosarcoma; mesothelioma; hepatoma; adrenal
carcinoma.

Choriocarcinoma; hydatidiform mole; embryonal carcinoma of testis.

Renal carcinoma; cerebellar haemangioblastoma; hepatoma;
phaeochromocytoma.

Hepatoma.

The Causation of Tumours

Paradoxically we know many causes for cancer,
but not the cause of cancer. We can detect
many changes in the cancer cell, but we do not
know the nature of the essential change in the
cell which makes it a cancer cell. We know that
various chemical compounds, x-irradiation and
(in animals) viruses can produce tumours but
we do not know exactly how any of them ren-
ders cells neoplastic.

The process of conversion of a normal cell to
malignancy is called carcinogenesis and agents

which cause this are termed carcinogens. Car-
cinogenesis in man is nearly always a complex
process, usually involving the interaction of
many factors, some of which favour tumour
development and others which appear to pro-
vide some protection against it. They may be
divided into (1) genetically determined factors,
which in total determine an individual's suscep-
tibility to develop a particular cancer on ex-
posure to (2) the exogenous influences en-
countered in the complex environment in which